INTRODUCTION
============

Major depressive disorder (MDD) is one of the most pervasive mental disorders that is characterized by augmented negative emotions and diminished positive emotions. Previous studies have consistently shown that 'emotion dysregulation' and 'psychological inflexibility' are important features and underlying mechanisms of MDD.[@b1-cpn-14-194]--[@b4-cpn-14-194] This raises the question of why individuals with MDD fail in emotion regulation and flexible emotional processing. Since recent studies have shown a significant relationship between emotion and perceived utility of emotion,[@b5-cpn-14-194]--[@b7-cpn-14-194] one hypothesis is that individuals with MDD have poor knowledge of emotions, such as an inadequate expectancy of the utility of emotions in accordance with the context.

According to functional approaches to emotion, there are proper contexts in which negative or positive emotions are acceptable, and healthy individuals likely modulate their emotions according to situational demand.[@b8-cpn-14-194]--[@b12-cpn-14-194] The desire to experience emotions based on situational goals, both consciously and unconsciously, is referred to as "emotional preference".[@b13-cpn-14-194] Emotional preference is the very first step in adaptive emotion regulation,[@b13-cpn-14-194] allowing individuals to know which emotion they want to augment or suppress. Tamir and Ford[@b14-cpn-14-194] found that those who prefer emotions useful for the situational demands or goals are psychologically healthier than are those who do not show flexible emotional preference depending on goals.

Considering that individuals with MDD have difficulties in regulating their emotions[@b15-cpn-14-194] and that emotional preference is a critical component of emotion regulation,[@b13-cpn-14-194] individuals with MDD can be expected to have difficulties in preferring emotions useful for the situational demands. Therefore, the present study aimed to examine if individuals with MDD show deficits in emotional preference and more importantly, if they do, why they do so.

Previous studies have shown that one significant predictor of emotional preference is one's expectation of the utility of an emotion when dealing with a certain situational demand.[@b6-cpn-14-194] According to the value-expectancy model,[@b16-cpn-14-194],[@b17-cpn-14-194] expectancy is a driving force for humans to move in a certain direction. In the case of emotional preference, knowing what emotion will be useful for a specific context motivates people to prefer certain emotions. Previous studies found that individuals who have a good knowledge or expectation of emotional utility display flexible and adaptive emotional preferences depending on the context.[@b6-cpn-14-194],[@b7-cpn-14-194]

It has been widely known that maladaptive cognitions are a core problem of depression.[@b18-cpn-14-194],[@b19-cpn-14-194] Several studies showed that depression is related to reduced emotional intelligence, which includes the ability to understand emotional knowledge and emotion.[@b20-cpn-14-194] In addition, Ford and Tamir[@b21-cpn-14-194] found that emotional preference is significantly correlation with emotional intelligence: individuals who preferred useful emotions were more emotionally intelligent. Given the previous literature, it can be assumed that depressed individuals may lack in understating of the utility of emotion. This lack of expectation of emotional utility can also lead to inflexible emotional preference, which in turn results in maladaptive emotion regulation and inflexible emotional processing.

The present study investigated the characteristics of expected emotional usefulness and emotional preference in MDD. We hypothesized that healthy controls (HCs) would show goal-specific expected emotional usefulness and emotional preferences; specifically, they would show happiness in situations requiring collaboration and anger, in situations requiring confrontation. However, individuals with MDD (MDDs) are expected to show no goal-specific expected emotional usefulness and emotional preference, which might result in dysfunctional emotion regulation. We also predicted that for both HCs and MDDs there would show no goal-specific emotional preference or expected usefulness for fear, as this emotion would not be appropriate for either of the two goals (collaboration or confrontation). According to Tamir,[@b13-cpn-14-194] the mechanism underlying people's perceptions of contextually useful emotions can be "learned." Therefore, understanding expected emotional usefulness and emotional preference in individuals with MDD is expected to have therapeutic implications (e.g., psychoeducation of contextually useful emotions in different situations).

METHODS
=======

Participants
------------

MDDs were inpatients and outpatients of the Department of Psychiatry, Inje University Ilsan Paik Hospital in Goyang, Korea. HCs were recruited with flyers in the Seoul and Ilsan areas as well as through online advertisements (e.g., Facebook). A total of 54 participants (26 MDDs and 28 HCs) consented to participate and were administered a Korean version of the Mini-International Neuropsychiatric Interview-Plus (MINI-Plus)[@b22-cpn-14-194] by a trained interviewer. The MINI-Plus is a short structured clinical interview that was developed according to criteria listed in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition[@b23-cpn-14-194] and the International Statistical Classification of Diseases and Related Health Problems.[@b24-cpn-14-194] Patients were included only when they met criteria for MDD. Patients were excluded based on the following criteria: (1) lifetime history of psychotic symptoms, (2) lifetime diagnosis of bipolar disorders, (3) alcohol dependence/abuse in the past 6 months, and (4) observed mental retardation. Out of the 26 MDDs, three were excluded because they did not meet the criteria for current depression, and one was excluded for not finishing the behavioral tasks. As for comorbidity, five of the MDDs reported current comorbid disorders, including panic disorder, anxiety disorder not otherwise specified, and somatization disorder. All MDDs except one patient were currently taking psychotropic medication.

The required inclusion criterion for HCs was no current or history of mental disorder. HCs were also excluded when they scored higher than 14 on the Beck Depression Inventory-II (BDI-II). Three HCs were excluded for meeting this depression criterion. Thus, a total of 25 HCs (17, female) and 22 MDDs (16, female) were included in the analysis.

Measures
--------

### Rating of current emotional state

Current emotional state was measured to control the possibility that emotional preference was affected by current emotional states. Participants were asked to rate to what extent they experienced feelings related to anger, happiness, and fear at the time of the experiment on a 7-point Likert scale, as used by Tamir *et al*.[@b7-cpn-14-194] To measure anger, a useful emotion in a confrontation situation, the averages of irritated, aggressive, angry, and hostile feelings were computed. For happiness, which can be useful for the goal of collaboration, the averages of happy, cheerful, and excited feelings were used. As for fear, an inappropriate emotion for both confrontation and collaboration, the average scores of fearful, worried, and distressed feelings were used. To avoid giving participants the impression that this study assessed emotional functioning, non-emotional words such as hungry, tired, and focused were added. For the statistical analyses, we used centered scores of current emotional experience, as done previously.[@b7-cpn-14-194]

### Emotional preference tasks

These tasks were administered according to a previous study on emotional preference.[@b7-cpn-14-194] To motivate participants, a virtual task that included an online chat forum with another researcher for 1 minute was used. Participants were told they would engage in an online chat with another researcher after being given a scenario and instructions for two goals (collaboration and confrontation). Participants performed both goal tasks in a counterbalanced order. The scenario is described below:

> "*You are the president of a company and you will be chatting online with another researcher who will play the role of an employee. The employee is in charge of the company's investment plan. Currently, the employee has been pushing for a new investment plan, which may lead the company to miss an important opportunity for investment.*"

The two goals were as follows: the confrontation goal involved forcing the employee to give up on this new plan and implement the company's investment plan immediately. The collaboration goal involved discussing a way to produce an optimal investment plan with the employee. In addition, participants rated how much they wanted to be involved in particular emotion-inducing activity, that is, the past-event recall task, before the role-playing task.

In the past-event recall task, participants were asked before the role-playing scenario how much they wanted to recall events in which they felt anger, happiness, or fear (e.g., "How much do you want to recall a past event in which you were angry?"). These were rated on 9-point Likert scales from 0 (not at all) to 8 (very much).

### Ratings of expected usefulness of emotion

Participants rated the extent to which an emotion would be useful to attain each goal (e.g., "To what extent do you think it is useful to feel anger to confront the employee?" or "To what extent do you think it is useful to feel anger to collaborate with the employee?") on 9-point Likert scales from 0 (not at all) to 8 (very much). The expected usefulness of anger was computed by averaging scores on feeling angry and irritated, the expected usefulness of happiness was computed by averaging scores on feeling happy and lively, and fear was computed by averaging scores on feeling afraid and worried. Additionally, non-emotional adjectives, such as hungry, tired, and focused, were added as distractor items.

### BDI-II

Current symptom levels of depression were assessed with the Korean version of the BDI-II.[@b25-cpn-14-194],[@b26-cpn-14-194] Following the norms by Beck *et al*.,[@b25-cpn-14-194] HCs who scored higher than 14 were excluded. The internal consistency (Cronbach's *α*) of the scale in Beck *et al*.[@b25-cpn-14-194] was 0.92, while it was 0.91 in Kim *et al*.[@b26-cpn-14-194] and 0.95 in this study.

### Beck Anxiety Inventory (BAI)

To statistically control the influence of anxiety on the results, anxiety was assessed using the Korean-translated version of the BAI.[@b27-cpn-14-194],[@b28-cpn-14-194] The internal consistency of the BAI in Beck *et al*.[@b27-cpn-14-194] was 0.92, whereas it was 0.91 in Yook and Kim[@b28-cpn-14-194] and 0.94 in the current study.

Procedure
---------

Participants were told that the study examined differences in interpersonal functioning between HCs and MDDs. After being provided with instructions regarding the tasks, the online chat scenario was given. Participants rated current emotional experience first and were given one of the two goals randomly. The order was counterbalanced. They were instructed to rate their emotional preference in the past-event recall task after being given a goal. Participants repeated the same process with a different goal, followed by a rating of the extent to which they expected each emotion being useful for each goal. Participants then completed the BDI-II and BAI. After the behavioral tasks, all participants were assessed by a structured clinical interview. Finally, participants were debriefed and thanked. To keep the participant's motivation on the task, verbal encouragement was provided. Data of one patient with MDD was excluded due to lacking concentration in the task. All the other participants remained motivated throughout the procedure and finished the task. This study protocol has been approved by the institutional review board of Inje University Ilsan Paik Hospital, Korea. The procedure of the study is also described in [Fig. 1](#f1-cpn-14-194){ref-type="fig"}.

Statistical Analysis
--------------------

To examine expected emotional usefulness and emotion preference between MDDs and HCs, repeated-measures ANOVAs with Emotion (anger, happiness, fear) and Goal (confrontation, collaboration) as within-subjects factors and Group (MDDs, HCs) as the between-subjects factor were computed. When the sphericity assumption was violated, Huynh-Feldt correction values were used. *Post-hoc* comparisons were made using Bonferroni corrected *t*-test. The significance level was set at *p*\<0.05.

RESULTS
=======

Sample Characteristics
----------------------

The mean age was 48.45 (14.22, standard deviation \[SD\]) years in MDDs and 42.60 (12.19) years in HC. The two groups (MDDs and HC) did not differ from each other in terms of age, *t*(45)=1.52, *p*=not siginificant (NS), or gender ratio, *χ*^2^(1)=0.13, *p*=NS, but did differ significantly in terms of depressive and anxiety symptoms, *t*(23.47)=8.16, *p*\<0.05 and *t*(23.88)=9.00, *p*\<0.05, respectively. More details are presented in [Table 1](#t1-cpn-14-194){ref-type="table"}. In addition, there was significant group difference in current emotional state, *F*(2,90)=39.41, *p*\<0.05. In Bonferroni *post-hoc* analysis, MDDs' scores for current anger and fear were higher than HC, and score for happiness was lower than HC. Means and standards deviations of current emotional states per group are presented in [Table 2](#t2-cpn-14-194){ref-type="table"}.

Expected Emotion Usefulness for MDDs and HCs
--------------------------------------------

First, on the contrary to our hypothesis, a significant interaction between Emotion, Goal, and Group did not emerge, *F*(1.37, 61.51)=0.33, *p*=NS. This interaction remained non-significant after controlling for current emotional experiences, *F*(1.46, 61.43)=0.93, *p*=NS, and for BAI, *F*(1.38, 60.89)=0.135, *p*=NS.

Second, there was a significant interaction between Emotion and Group, *F*(1.53, 68.73)=9.89, *p*\<0.05. However, the significant interaction between emotion and group disappeared after controlling for current emotional experience, *F*(1.63, 68.72)=2.77, *p*=NS, and BAI scores, *F*(1.56, 68.61)=1.65, *p*=NS.

Third, there was a significant interaction between emotion and goal, *F*(1.37, 61.51)=45.95, *p*\<0.05. To examine how expected emotional usefulness differed between the goal conditions, a paired *t*-test was computed. As expected, participants expected anger to be more useful in the confrontation than in the collaboration, *t*(44)=4.39, *p* \<0.05, and happiness to be more useful in the collaboration than in the confrontation, *t*(44)= −7.02, *p*\<0.05. In addition, the expected usefulness of fear did not differ between confrontation and collaboration, *t*(44)= −0.11, *p*=NS. Mean scores for expected emotional usefulness for each goal for HCs and MDDs are presented in [Table 3](#t3-cpn-14-194){ref-type="table"}. This interaction remains significant after controlling for current emotional experiences, *F*(1.46, 61.43)=47.21, *p*\< 0.05, and BAI score, *F*(1.38, 60.89)=11.19, *p*\<0.05.

Finally, the main effect of Emotion was significant, *F*(1.53, 68.73)=51.648, *p*\<0.05. The *post-hoc* analysis showed participants across groups expected happiness most useful (mean±SD, 4.96±0.18), anger least useful (2.01±0.20) and fear in the middle (3.00±0.31). This result remained significant after controlling for current emotional experiences, *F*(1.63, 68.72)=51.47, *p*\<0.05, *F*(1.56, 68.61)=15.21, *p*\<0.05.

To sum up, on the contrary to our hypothesis, there was no significant interaction between either Emotion, Goal and Group, or between Emotion and Group. The results showed that participants across groups expected happiness as most useful, anger as least useful and fear in the middle. In addition, happiness was expected more useful in collaboration than confrontation, and anger was expected more useful in confrontation and collaboration across groups. The expectation of the utility of fear did not differ between the two goals.

Emotional Preference for MDDs and HCs
-------------------------------------

The results showed that there was a significant main effect of Emotion, *F*(1.46, 65.85)=20.48, *p*\<0.05. This main effect was modified by Group, *F*(1.46, 65.85)=5.69, *p*\<0.05, and Goal, *F*(2, 90)=12.96, *p*\<0.05. Furthermore, there was a significant three-way interaction between Emotion, Goal, and Group, *F*(2, 90)=4.29, *p*\<0.05. In addition, the interactions between Emotion and Group and between Emotion, Goal, and Group remained significant after controlling for current emotional experience, *F*(1.60, 67.23)=6.55, *p*\<0.05; *F*(2, 84)=3.40, *p*\<0.05, respectively, and for BAI scores, *F*(1.51, 66.57)=6.76, *p*\<0.05; *F*(2, 88)=5.20, *p*\<0.05, respectively. Details regarding the significant Group effect are presented below.

First, repeated-measures ANOVAs were run separately for MDDs and HCs. For MDDs, there was no significant difference in preferences between Emotions, *F*(2, 42)= 2.63, *p*=NS, and no significant interaction between Emotion and Goal, *F*(2, 42)=1.12, *p*=NS. On the other hand, the results for HCs revealed a main effect of Emotion, *F*(1.21, 29.06)=25.84, *p*\<0.05, and a significant interaction between Emotion and Goal, *F*(1.51, 36.12)=20.45, *p*\<0.05. *Post-hoc* analysis revealed that HCs significantly preferred happiness to anger (*p*\<0.05) and fear (*p*\<0.05), while there was no significant difference between their anger and fear preferences (*p*=NS).

Second, to further examine the interaction between Emotion and Goal for HCs, a paired *t*-test was computed. As predicted, HCs significantly preferred anger for confrontation than for collaboration, *t*(24)=3.79, *p*\<0.05, whereas they significantly preferred happiness for collaboration than for confrontation, *t*(24)= −5.34, *p*\<0.05. Meanwhile, preference for fear among HCs did not differ significantly between the Goal conditions, *t*(24)=1.62, *p*=NS. Mean scores of emotional preference per Goal for HCs and MDDs are presented in [Table 4](#t4-cpn-14-194){ref-type="table"}. And the different pattern between HCs and MDDs are presented in [Fig. 2](#f2-cpn-14-194){ref-type="fig"}.

To sum up, as predicted, there was significant interaction between both Emotion and Group, and Emotion, Goal, and Group. HCs preferred happiness to negative emotions whereas MDDs did not show particular preference for happiness. In addition, HCs significantly preferred anger for confrontation than for collaboration, and preferred happiness for collaboration than for confrontation. MDDs' preference for anger and happiness did not vary by goals.

DISCUSSION
==========

The current study aimed to investigate the different patterns of expected emotional usefulness and emotional preference between MDDs and HCs. The results showed the following: 1) There was no group difference in expected emotional usefulness between MDDs and HCs. 2) Regarding emotional preference, however, MDDs did not particularly prefer happiness, whereas HCs displayed preference for happiness over negative emotions. 3) MDDs did not flexibly prefer emotions by goal, whereas HCs displayed significant emotional preferences that differed by context for both anger and happiness. 4) Finally, neither group showed goal-specific emotional preference nor expected usefulness for fear, which supports the functional approach to emotion. Fear was not a goal-related emotion for either confrontation or collaboration, and accordingly emotional preference and expected emotional usefulness for fear was not influenced by those goals. These results indicate that MDDs did not prefer useful emotions although they knew it would be useful to experience particular emotions based on context.

Contrary to our predictions, there were no group differences in expected emotional usefulness. These results indicate that MDDs were aware of the emotions that would be useful in certain situations; however, a flexible pattern of emotional preference was absent in MDDs. This is intriguing because expected emotional usefulness has been shown to be a mediator between goal and emotional preference among HCs.[@b6-cpn-14-194],[@b7-cpn-14-194] Studies have also indicated that impaired cognition underlies disturbed emotion.[@b5-cpn-14-194],[@b29-cpn-14-194]--[@b31-cpn-14-194] Therefore, the present study, which showed a discrepancy between expectation and actual preference, suggests that there might be a different underlying mechanism of emotional preference in patients with MDD.

Furthermore, the present study demonstrated that, regardless of group, anger was expected to be the least useful, not only compared to positive emotions but also compared to other negative emotions (e.g., fear). Expectancy of emotional utility, a conscious cognitive process, is known to be affected directly by social education. Therefore, one reason why participants perceived anger as less useful than fear, regardless of context, might be related to cultural characteristics. In collectivistic cultures, such as the Korean culture, individuals are socially educated to control and suppress emotions that can adversely affect harmonious relationships with others.[@b32-cpn-14-194] This social education regarding anger might have inculcated Koreans with the idea that anger is not useful for social interactions.

Unlike the result that MDDs have an intact ability to expect useful emotions, a different pattern of emotional preference was found between MDDs and HCs. MDDs' lack of preference for happiness is consistent with the characteristics of the disorder, which presents as diminished positive emotions as identified by the Diagnostic and Statistical Manual of Mental Disorders, fifth edition.[@b33-cpn-14-194] The present results are also consistent with those of previous studies on cognitive biases: non-depressed individuals tend to show unrealistic optimism (positive cognitive bias) regarding the occurrence of negative events[@b34-cpn-14-194] and tend to focus more on positive stimuli.[@b35-cpn-14-194]

As for goal-specific emotional preference, the findings from the present study revealed that goal-specific emotional preference was present for HCs but not for MDDs. Tamir and Ford[@b14-cpn-14-194] linked contextual emotional preference to psychological flexibility, which is one of the major components of psychological well-being.[@b36-cpn-14-194]--[@b38-cpn-14-194] Therefore, the absence of goal-specific emotional preference found in the present study can be interpreted as a lack of flexibility in MDDs. Psychological inflexibility has been investigated in various areas such as nonverbal facial communication,[@b39-cpn-14-194] affective startle modulation,[@b40-cpn-14-194] and emotional reactivity.[@b4-cpn-14-194]

Furthermore, deficits in goal-specific emotional preference can affect goal achievement and interpersonal functioning of MDDs. According to Tamir and Ford,[@b14-cpn-14-194] emotional preference is useful for actual goal achievement, which has been regarded as vital to long-term well-being, life satisfaction, and social support.[@b41-cpn-14-194] Therefore, the absence of contextual emotional preference in MDDs might interrupt goal achievement and adversely influence psychological well-being and interpersonal relationships.

Particularly with respect to interpersonal contexts, the present findings are compatible with Lewinsohn's theory[@b42-cpn-14-194] of depression: depressed individuals display reduced behaviors that elicit positive reinforcement from others. Emotions have a social function, which enables us to adaptively deal with situational demands relevant to other people.[@b12-cpn-14-194],[@b43-cpn-14-194] The absence of contextual emotional preference in MDDs might interfere with their social functioning. For instance, ambiguous emotional preferences might convey unclear messages to partners whom they work with. This ambiguity also evokes equivocal emotions in others who, accordingly, will not act in a way that helps to attain a particular goal. Eventually, both depressed individuals and their partners become unsatisfied with their interactions, which can worsen depression symptoms.

The current study failed to find what hampers context-appropriate emotional preference, as the knowledge of emotional usefulness was found intact in MDDs. The current findings suggested that there are factors that hamper MDDs' flexible emotional preference, other than expected emotion usefulness. In order to develop effective intervention for MDD, it would be important to find those factors and specifically target them in intervention.

One possible factor is amotivation, which is a characteristic depression symptom. Therefore, the low motivation level in depressed individuals might interfere with their ability to vary their emotional preference depending on context. In addition, MDDs' blunted reactivity to emotion and goals can also cause inflexible change of their emotional preference depending on goals.[@b4-cpn-14-194] Furthermore, MDDs' low self-efficacy can be another possible factor that impedes contextual emotional preference. According to the expectancy value model,[@b16-cpn-14-194],[@b17-cpn-14-194] self-efficacy is a significant driving component that motivates behavior. MDDs may believe that they are incompetent in attaining goals[@b44-cpn-14-194] or in regulating useful emotions,[@b45-cpn-14-194] which may hamper their contextual emotional preference (goal-directed behavior), even though they know that the behavior would be needed to achieve the goal. Future studies can investigate these factors in relation to emotional preference. Illuminating these underlying mechanisms will further contribute to interventions for MDDs by indicating what researchers should focus on.

The present study has several limitations. First, the causal relationships between emotional preference and expected emotional usefulness were not examined due to the small sample size. Given the lack of significant group differences in expected emotional usefulness, we assumed that expected usefulness might not be the cause for the different and inflexible patterns of emotional preference in MDDs. Nevertheless, future research should test this hypothesis with a larger sample size. Second, most MDDs were using psychotropic medications. Although all MDDs were unequivocally diagnosed, the influence of medication could not be controlled. Thus, future research should assess emotional preference and expected emotional usefulness among non-medicated patients with MDD. Finally, although we controlled for current emotional state, it remains unclear whether the current results reflect the characteristic of MDD or influence of depressive mood. In order to better control the effect of current depressive state, future study can test this by comparing previously depressed individuals and MDDs.

In spite of these limitations, the current study contributes to elucidating emotional functioning in MDD, with this being the first study to investigate emotional preference in clinically depressed patients. The current findings revealed that MDDs lacked emotional preference for happiness across goals and flexible emotional preference depending on specific goals. However, MDDs showed the same pattern of expected emotional usefulness as HCs. These findings suggest that even though MDDs understand the usefulness of a specific emotion, they do not necessarily prefer to feel or engage in activities that would bring about that emotion. Our results also have treatment implications: educating MDDs about expectancy or knowledge of the goal-dependent function of emotion may not be effective. It would be more useful to examine other factors that yield inflexible emotional preference in MDD and to develop treatment interventions related to these factors.
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![The procedure of the current experiment.\
EP, emotional preference tasks; EEU, expected emotional usefulness; BDI-II, Beck Depression Inventory-II; BAI, Beck Anxiety Inventory; MINI-Plus, Mini-International Neuropsychiatric Interview-Plus. Goals (confrontation and collaboration) were randomly presented.](cpn-14-194f1){#f1-cpn-14-194}

![Emotional preference depending on goals in HCs (A) and in MDDs (B). \**p*\<0.05.](cpn-14-194f2){#f2-cpn-14-194}

###### 

Sample characteristics and mean clinical symptom scores

                                     MDDs                   HCs                 [†](#tfn4-cpn-14-194){ref-type="table-fn"} (*χ*^2^)   *p* value
  ---------------------------------- ---------------------- ------------------- ----------------------------------------------------- -----------
  Gender (male/female)               6/16                   8/17                0.13[†](#tfn4-cpn-14-194){ref-type="table-fn"}        0.76
  Age (yr)                           48.45±14.22            42.60±12.19         1.52                                                  0.14
  Age of onset (yr)                  41.55±13.19                                                                                      
  Duration of current episode (wk)   22.06±19.47                                                                                      
  BDI-II                             23.64 (11.29--42.00)   3.44 (2.92--9.00)   8.16[\*](#tfn3-cpn-14-194){ref-type="table-fn"}       \<0.001
  BAI                                25.32 (10.93--37.00)   3.64 (3.64--9.00)   9.00[\*](#tfn3-cpn-14-194){ref-type="table-fn"}       \<0.001

Values are presented as number only, mean±standard deviation, or median (range).

MDDs, patients with major depressive disorder; HCs, healthy controls; BDI-II, Beck Depression Inventory-II; BAI, Beck Anxiety Inventory.

*p*\<0.05,

the value for the *χ*^2^-test.

###### 

Current emotional states in MDDs and HCs

                                                                             MDDs                HCs                 *F*
  -------------------------------------------------------------------------- ------------------- ------------------- --------------------------------------------------
  Current emotional state[\*](#tfn8-cpn-14-194){ref-type="table-fn"} group                                           39.41[\*](#tfn8-cpn-14-194){ref-type="table-fn"}
  Current anger                                                              3.39 (0.24--4.50)   1.55 (0.23--3.25)   
  Current happiness                                                          2.82 (0.26--5.33)   5.08 (0.24--4.33)   
  Current fear                                                               4.17 (0.30--5.67)   2.13 (0.28--3.67)   

Values are presented as mean (range).

MDDs, patients with major depressive disorder; HCs, healthy controls.

All *p*-values are \<0.001;

*p*\<0.05.

###### 

Expected emotional usefulness in MDDs and HCs

  Group   Emotion     Expected emotional usefulness                                                                   
  ------- ----------- ------------------------------- ----------- --------------------------------------------------- ---------
  HCs     Anger       1.58±1.72                       0.56±0.65   3.36[\*](#tfn11-cpn-14-194){ref-type="table-fn"}    \<0.001
          Happiness   4.12±2.14                       6.28±1.23   −5.43[\*](#tfn11-cpn-14-194){ref-type="table-fn"}   \<0.001
          Fear        2.22±2.34                       2.08±1.89   0.76                                                0.45
  MDDs    Anger       3.55±1.98                       2.34±1.94   2.87[\*](#tfn11-cpn-14-194){ref-type="table-fn"}    0.01
          Happiness   3.54±1.54                       5.89±1.48   −4.72[\*](#tfn11-cpn-14-194){ref-type="table-fn"}   \<0.001
          Fear        3.72±2.29                       3.98±2.39   −0.70                                               0.49

Values are presented as mean±standard deviation.

MDDs, patients with major depressive disorder; HCs, healthy controls.

*p*\<0.05.

###### 

Emotional preference in MDDs and HCs

  Group   Emotion     Emotional preference                                                                   
  ------- ----------- ---------------------- ----------- --------------------------------------------------- ------
  HCs     Anger       2.68±2.61              1.28±1.57   3.78[\*](#tfn14-cpn-14-194){ref-type="table-fn"}    0.00
          Happiness   4.20±2.06              6.32±1.44   −5.34[\*](#tfn14-cpn-14-194){ref-type="table-fn"}   0.00
          Fear        2.64±2.61              2.12±2.35   1.62                                                0.12
  MDDs    Anger       3.00±2.67              2.64±2.52   0.62                                                0.54
          Happiness   3.27±2.68              4.00±2.45   −1.27                                               0.22
          Fear        2.23±2.20              2.55±2.67   −0.63                                               0.54

Values are presented as mean±standard deviation.

MDDs, patients with major depressive disorder; HCs, healthy controls.

*p*\<0.05.
